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MICROSCOPY. 

A. Instruments, Accessories, etc.* 

(1) Stands. 

(( Waterhouse ” Museum Microscope.-This Microscope (fig. 121) 
is ldesigned for the display of one dozen microscopic objects, in a 
museum or exhibition, where it is required to leave the instrument 
unattended and at  the same time to prevent breakage or injury to 
Microscope or objects. The instrument here illustrated is an improved 

FIG. 121. 

form of previous patterns. It consists of a dust-proof ebonised 
mahogany-framed glass case, in which the Microscope is fitted. The 
objects, twelve in number, mounted on the fitandard size of slips, 
3 by 1 in., are placed upon a revolving brass drum of very solid con- 
struction. The surfaces on which the objects rest are machine-planed, 
thereby insuring proper focus being maintained when objects are 
changed. The drum is rotated by means of a milled head from outside 
the case, and fine focusing is effected by moving the projecting eyepiece 

* This subdivision contains (1) Stands; (2) Eye-pieces and Objectives; (3) 
Illuminating and other Apparatus ; (4) Photomicrography ; (5)  Microscopical 
Optics and Manipulation ; (6) Miscellaneous. 
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end in a spiral manner. A spring catch indicates when the object is 
exactly in line of vision. The body of the instrument is fixed at an 
angle of 45’ approximately, this being found the most convenient 
position for ordinary observation. Illumination is obtained from an 
adjustable plano-concave mirror mounted in the interior of drum. All 
parts projecting outside the case are securely protected from injury, and 
the door is fitted with lever lock. The most suitable powers to use with 
the instrument are from 2-4 in. The instrument is made by Messrs. 
Watson and Sons. 

Konkoly’s Large Measuring Microscope.*-This apparatus (fig. 122) 
is made by Messrs. Otto Toepfer und Sohn, of Potsdam, and is listed 

FIG. 122. 

No. 86 in their catalogue. The instrument is specially intended for the 
measurement of sunspots, but is equally well adapted for other purposes. 
It is built up on a heavy cast-iron base plate, moving on three foot- 
screws. The upper surface of this base plate is planed, the lower strongly 
ribbed ; the centre part is perforated for the admission of light on to the 
plate to be measured. In the front of the base plate there is a prism 

1908), Potsdam. 
* Otto Toepfer und Sohn’s Catalogue (Neue Astrophysikalisohe Apparate, 
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bar supported on two feet, and graduated into inillinietres ; at the back 
of the base plate there is a sill plate planed on top and parallel to the 
prism bar. The plate-stage (or object-stage) is carried on two bearers 
moving on the p r i m  bars and supported by rollers, the hearers being 
actuated by rack-and-pinion. The base-plate also carries an arched 
support at right angles to the stage movement ; the summit of this 
arch is another prism bar, and carries the Microscope on hearers actuated 
by rack-and-pinion. The Microscope niovement is naturally at right 
angles to the stage movement. The upper prism-bar is graduated into 
iuillimetres, but both prisms ctn be more finely gradutted if desired 
d positiou circle on the stage is intended to receive photographic plates 
UP to 16 bp 16 cm., and is connected with a circular rackmork under 
this stage controlled from the right-Land end of the stage. A fraine, 
clearly shown in the illustration, covers the object placed on the posi- 
tion-circle, and contains ii grating divided into intervals of 2 br 2 mni. 
This franie moves on a hinge (seen to the left), and is kept tight, when 
shut up, by n screw. The Microscope niagnifieh tell times, and can be 
rotated in :L loiig groove g o o  about its optic axis ; it can he clamped 
firmly on an adjustable peg, so that the iriicroineter screw of the Mioro- 
scope is pml le l  to one or another of the lines of the gratitig-system 
The Microscope meiLsurenient is, therefore, inere17 applied from litie to 
line of the glass plate (At iiiost 2-2 lines). The divisions on both 
prisms correspond to tlie glass net, and should he pirsllel w i d  them ; 
therefore, the divisions on the prisms shoiild coincide with the iiet- 
lines, and this is easily regulated by the index. The index on the prism 
graduations, :LS well as on the position circle, is easily read by means of 
large loups of convenient size. This apparatus lias been in use for four 
years a t  the Prussim Royal Astrophysical Observatory, and lias given 
satisfactory results. 

Vogel-Hale Measuring Microscope (Model C).*-This instrument 
is listed No. 8c iii the maker's catalogue, and is shown in fig. 123. It is 
mainly intended for the nieasurement of solar spectra. The strong iron 
stand on which it is mounted can be inclined at any angle between 0" 
and 60" at the ohserver's pleasure. The iron frame forming the 
measuring stage slides between two steel runners, and is covered Tvitli n 
glass plate for tlie reception of the object, which is secured by pressure 
springs of adjustable length. The itieasuring screw is very carefully 
constructed, atid has an available leugth of 150 mm. ; one rotation of 
the thread gives an axial movement of 0 .5  inni., and imparts a corre- 
sponding movement to tlie measuring, stage by mems of a steel nut 
beneath it. A counterweight is applied to tlie screw so as to avoid 
deadway. Two drums, with comnion index. are fitted near the screw- 
head, and give the readings ; one of these drums records tlie rotations of 
the screw, and the other the rotations of the first drum. The first drum 
is divided into hundredths, and tenths of these can safely be estimated, 
so that a reading of O*OOO.i mm. caxi be obtained : n scale divided into 
niillimetres shows the movement of the stage in that unit. The illu- 

* Otto Toepfer und Sohn's Catalogue (Neue Astrophisikalische Apparate, 
1908), Potsdam. 
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niination of the object is attailled by a rotatory long mirror placed 
underneath the stage. The Microscope is on a rail parullel to the 
measuring screw, and is adjushhle hy hand-movement, by wliicli means 
the armgenient of long object9 -e.g. spectra-is much facilitated. The 
Microscope is equipped with one ocu1:tr and t h e e  objectives, giving 
about 4-100 diameters ; focusing is by rack-xnd-pinion. The ocular 
has strong threads, and can be rotated through '30". 

FIG. 123. 

Vogel's Measuring Microscope (Model I.).*-This apparatus of 
Otto Toepfer und Sohn (No. 9 i n  their catalogue) serves for almost the 
sitme purpose as model C, but the Microscope is intended to be used in a 
constant position. For this purpose the Microscope is movable hy hand 
on a slide, and is provided with a prism in order to be convenient for 
the observer. The illumination of the measuring screw, its gradation, 
and the optical equipment, are the same as in the similar parts of the 
measuring stage of model C. As will be plainly seen from the illas- 
tration (fig. l24), the apparatus may be accompanied with an etching 
installation which can be adjusted and clamped on the slide of the 
Microscope. This auxiliary gives a means of engraving fine divisions 011 

* Otto Toepfer und 
1908), Potsdam. 

Sohn's Catalogue (Neue Astrophysikalische Apparate. 
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metal, glass, etc., and they can be arranged either obliquely or perpen- 
dicularly to the direction of the stage motion. 

FIG. 124. 

Vogel- Wanach Large Measuring Microscope (Model II.).*-This 
apparatus (fig. 125), 9a in the maker's catalogue, is specially constructed 
for the measurement of star spectra. It is mounted on a strong tripod 
with a hinged pillar, so that any desired inclination between 0" and 90" 
can be arranged. Microscope and measuring stage are arranged on a 
specially stiffened carrier, and an inclosed glass plate forms the object- 
bearer. A circular iiiirror with universal movement is set below the 
stage and illuminates the object. The measuring screw has an available 

* Otto Toepfer und Sohn's Catalogue (Neue Astrophysikalische Apparate, 
1908), Potsdam. 
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length of 50 mm. and a pitch of 0 * 5 mm. Certainty of screw action is 
attained by a counterweight, and the reading (0.0005 mm.) is given by 
a loup or two drums with common index, as in model C ; there is also a 
scale for reading the millinietres. The Microscope is in a slide, and is 

FIG. 125. 

adjustable perpendicularly to the direction of measurement ; it is operated 
by a screw of 50 mm. available length and 1 mm. pitch, which can 
therefore be used as a measuring screw. The corresponding drum is 
divided into hundredths, and by estimation of tenths readings can be 
taken to 0.001 mm. A laterally applied millimetre scale counts the 
Thole rotations of the screw. The Microscope is equipped with a 
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Huyghen's ocular with variable thread distances ; the field can be 
variously stopped off (as in model A). There are three objectives, giving 
about 10-100 diameters. Focusing is by rack-and-pinion, and the 
ocular is rotatory through 90". 

FIG. 126. 

Vogel-Campbell's Large Measuring Microscope (Model 111.). - 
This instrument (fig. 126), 9b in the maker's catalogue, resembles 
model 11, in its horseshoe mount and hinged pillar, inclinable through 
YOo. But it differs essentially from the other types in its retention of 

* Otto Toepfer und S o h ' s  Catalogue (Neue Astrophysikalische Apparate, 
1908), Potsdam. 
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the ordinary Microscope form, so that in addition to the rack-and-pinion 
adjustment there is also a fine-adjustment by prism action and micrometer- 
screvi- ; in consequence, stronger magnifications can be used. The great 
distance of the measuring stage from the pillar is notable, as well as the 
provision of stage spring-carriers, so that plates of 16 cm. by 16 cm. can 
be applied and their central parts measured. The details of the measuring 
stage, the illumination, the measuring screw, and the reading scales, are 
practically the aame as for model 11. The Microscope has one ocular 
and three objectives, giving about 10-100 diameters ; stronger objectives 
can be used if desired. The ocular has strong threads, and is rotatory 
through 90". 

Vogel's Measuring Microscope (Model IV.).*-This instrument 
(fig. 127) is the oldest form of measuring instrument constructed by 

FIG. 127. 

Messrs. Toepfer und Sohn (catalogue number, 9c). The principle is 
essentially that of a Microscope, with fine-adjustment and horse-shoe 
shape, hinged pillar for inclination, and a glass plate as object-carrier. 
The available part of the measuring screw extends to 30 min, and the 
pitch is 0.5 mm. The scales read to 0.0005 mm. by means of two 

* Otto Toepfer und Sohn's Catalogue (Neue Astrophisikalische Apparate, 
( H O B ) ,  Potsdam. 
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drums with common index, and there is a separate scale for the milli- 
metres. The Microscope has a simple ocular, with strong threads, and 
three objectives giving 10-100 dkmeters. The ocular is rotatory 
through go", and stronger objectives can be used if desired. 

Toepfer's Universal Measuring Apparatus.*-The description given 
of this instrument (fig. 128) by A. Wolfer states that it is intended for 
the measuring of photographic star-plates of all kinds, as well as for 
other purposes requiring exact measurement, such as the examination of 
micrometer screws. 

A desk-shaped protuberance a standing on an iron base-plate has its 
upper surface inclined to the observer at an angle of 45O, and carries the 
object-stage and the horizontally placed and horizontally working main 
measuring-screw. In front of the protuberance a, and partly extending 
over it, there is a very strong bearer b b, stiffened with ribs and bowed 
at its centre ; the lower part of the bearer is vertical, and its upper 
part is parallel to the object-stage, the Microscope being applied to it in 
a slide, and receiving, by means of a screw, a movement perpendicular to 
the movement of the object-stage. Thus the whole arrangement pro- 
vides a very convenient attitude for the observer. There are means for 
levelling the instrument as a whole. The object-stage c is a glass plate 
fastened on to a square bronze frame, and works by means of four pins 
on a circular metal plate, whose circumference forms a position circle, 
and is graduated to half-degrees, and reads to minutes by means of two 
verniers diametrically placed. This position circle is rotatory in a strong 
cast-iron ring concentrically set beneath it, the verniers, as well as a 
tangent-screw, being attached to the ring. The measuring stage and 
all its parts are operated by the horizontal main screw, and may be 
moved in the direction of its axis. This screw is very strong, and is 
carefully designed for its double purpose of movement and measurement, 
the diameter of its thread being 16 mm., its thread-distance 0 . 5  mni., 
and the whole action range 100 mm. There are two drums (the right- 
hand one is shown in figure) near the screw-handle, and these give the 
whole rotations and hundredths, so that the accuracy of the direct 
reading extends to -lrn mm. A scale g, divided into millimetres, and 
an index moving wth  the measuring stage, give the actual position at 
any moment in millimetres. In  addition to the ordinary handles for 
the rotation of the screw, there is a disk h of 7 cm. diameter with 
finger openings; this disk is outside the drup, and serves for quick 
rotation when rapid transport of the measuring stage over large dis- 
tances is required. rovided whereby the weight of the 

grooves in the desk-shaped frame. The glass plate is 16 by 16 cm. ; 
smaller plates may be fixed, 80 that they lie centrically with the position- 
circle. 

When it is desired to examine a micrometer screw, the glass plate is 
removed and replaced by a hollowed-out bronze plate with a circular 
aperture of 50 mm. diameter. This bronze plate is provided with a 
screw-thread, and receives the micrometer, whose ocular has been 

Means are 
stage is taken off the screw and t i rown on to ball bearings working in 

* Zeitschr. f. Instrumentenk., xxvii. (1907) pp. 297-301 (1 fig.). 



ZOOLOGY AND BOTANY. MICROSCOPY, ETC. 499 

removed so as to expose the threads. The Microscope of the measuring 
apparatus is sharply directed on the threads, whose orientation is judged 
by the position angle of the stage. The 
screw which operates the Microscope is an accurately worked micrometer 
screw, and thus also serves for measurement. Its thread-distance is 
1 mm., its available range SO mm., the whole rotations being read off 
on a straight-edged scale, and the hundredths on a drum at the lower 

Illumination is by a mirror. 

FIG. 128. 

end of the screw ; the accuracy is to T&g mm. L4 disk a, with finger 
openings, is provided for quick motions. The dead weight of the 
Microscope is taken off the bearings as far as possible by a suspended 
weight p ,  so that the sliding movement is extremely smooth. The 
Microscope has three objectives, and is focused by rack-and-pinion ; 
the magnifying powers are known by reference to a graduated scale on 
the draw-tube. The upper end of the Microscope is defined by a circular 
flange, and has two independent rotations, one of which may extend to 

2 L 2  
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360”, and the other is limited to 90’. Two pieces of measuring apparatus 
are applied to the flange, one being a simple eye-piece with two parallel 
threads. One of these threads is fixed, and the other can be adjusted 
to or from it ; a third thread is perpendicular to both. The movable 
thread can be set at any distance from the fixed thread, suitable for the 
examination of the object under consideration, and is used in connexion 
with the stage screws. It will be seen that this arrangement would 
facilitate, for example, the testing of a micrometer screw. The com- 
binations of oculars and objectives allow of magnifications between 
2 and loo-fold. In  place of the above described ocular, an ordinary 
micrometer is also provided, having two double threads perpendicular 
to one another, and operated by two micrometer screws T and s, of 
0 * 2 5  mm. range. Thus simultaneous measurements of right-angled 
co-ordinates can be made. There is an arrangement for bringing the 
origin of co-ordinates into the centre of the field. 
GEBHARDT,  W.--bus Optischen und mechanischen Werkitatten. 

[The author reviews the chief German modern microscopes and their 
auxiliaries-most of which have been already noticed in our Journal.] 

Zeitschr. wiss. Mikrosk., xxiv. (1908) pp. 396-421 (15 figs.). 

Berlin : Springer, viii. and 223 pp. 70 figs. 1 tab. 

Centralbl. Miwral. Geol. u. Palmtol. ,  1907, pp. 615-24 (3 figs.). 

ROHR,  M. v.-Die binokalaren Instrumente nach Quellen bearbeitet. 

S c H w A R z MA”, M.-Sammlungsmikrosoope and Hineraliensammlungen. 

t3) Illuminating and other Apparatus. 

History of Mirror-Condensers.* - H. Siedentopf collects and dc- 
scribes all the various forms of mirror-condensers which have appeared 
since J. B. Reade invented the first in 1837. He enumerates in all 
some sixteen varieties, some of which have been more than once “ dis- 
covered.” Thus, J. W. Stephenson’s “ Catoptric Illuminator ” (1879), 
came out as “Reichert’s Speigelkondensor ” in 1906. The author points 
out that, with the invention of Abbe’s illumination apparatus, the 
catoptric condenser passed into oblivion, although it possessed the 
conspicuous advantage of not decomposing the light. The advent of 
ultramicroscopy has again drawn attention to the subject in the hope 
that the scope of the new method may thereby be widened. Zeiss’ 
rock-crystal paraboloid for obtaining dark-ground illumination with 
ultra-violet light is described, but the author concludes hie paper by 
remarking that mirror-condensers can only avail to a very limited 
extent, as compensation for the more complete installations for thc 
examination of ultramicroscopic particles. 

Reichert’s New Large Projection Apparatu8.t _I_ In describing 
this instrument, 0. Heimstadt says that great care has been taken to 
meet the three essentials of projection apparatus, viz. (1) that bright 
images should be obtained ; (2) that all kinds of projection in ordinary 
use should be obtainable ; (3) that the change-over from one kind of pro- 
jection to another should be expeditious. The first requirement is met 
by the use of an arc lamp with the carbons mutually perpendicular, 

* Zeitschr. wiss. Rfikrosk., xxiv. (1908) pp. 382-93 (16 figs.), with a bibliography 
of some 30 references. t Tom. cit.. pp. 370-81 (7 figs.). 
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combined with the best optical appliances. As regards the second 
requirement, four kinds of projection have been provided-viz. dia- 
Scopic, epidiascopic, megascopic, and microscopic. In  the diascopic 
installation, diapositives up to 13 by 18 cm. can be used, and at a 
distance of 5 metres from the objective a magnification of 14 diameters 
is obtained. The epidiascopic and megascopic projections produce a flat 
surface of uniform expansion. The body of the apparatus is set on a 
strong cast-iron frame running upon rollers, and stiffened by a wooden 
inclosed utensil box, The projection apparatus is supplied with an 
automatic self-regulating arc lanip of special construction. The lamps 
are designed for a uniform current strength of 30 amperes. The upper 

FIG. 129 

and positive carbon, whose crater acts as the light source, is fixed in the 
optic axis, thus giving the great advantage of constant centricity as the 
carbon burns away. Moreover, as this crater is applied directly to the 
illuminating apparatus, a uniform current furnishes a higher intensity 
than is obtained with lamps of older make. As the negative carbon is 
vertical, the light source can be brought very close to the condenser, 
thus yielding another advantage, because the condenser can thus be 
made of higher aperture-a distinct gain to the brightness of the image. 
The special features of this lamp, therefore, make it very easy and con- 
venient to manage ; it moves on runners, and can be fixed by clamp- 
screws; there is a lever for operating it in the direction of the optic 
axis. Fig. 129 gives a good general view of the apparatus as a whole. 
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Leitz’ Dark-ground Illuminator for the Examination of Living 
Bacteria.*-This dark-ground illuminator (fig. 180) is mainly intended 
for examining living and unstained bacteria under the Microscope. 
The method involved depends upon the contrast produced between the 
intensely illuminated bacteria and their dark surroundings. Two reflect- 
ing surfaces, one internal, the other external (see figure) are so shaped 
as to almost completely unite the rays in a point P, so that by the dimi- 
nution of the astigmatism to its lowest limits an intense illumination of 
the bacteria is obtained. Since the apertures of the extreme rays a P 
and b P lie within the limits 1 * 1 and 1 ‘45, it follows that a considerable 
amount of light is collected at  P. When dry lenses are used all the rays 
which enter from below and converge towards P go to illuminate the 
bacteria (shown by lines and dots), and are totally reflected at the surface 
of the cover-glass. The light diffwed by the bacteria (represented by 
dotted lines) enters the objective, and thus produces an image of the 
bacteria, which under these act as self-luminous bodies. As the rays are 

FIG. 130. 

united at P by reflection instead of hy refraction, there is no chromatic 
dispersion, and the annular illumination of the bacteria ohviat,es diffrac- 
tion. The optical portion of the dark-ground illnminator is contained 
in a mount provided with a centring arrangement, and slips from below 
into the sleeve which usually carries the Abbe condenser. Since the 
point P should lie within the preparation, it is neccssary to use slides of 
uniform thickness, the proper thickness being 1.0 mm. The requisite 
correction is effected by raising or lowering the dark-ground illuminator 
by means of the movement forming part of the illuminating apparatus. 
It should in this connection be noted that the space below the object- 
slide Q should always be filled with oil. A Nernst lamp or incandescent 
gas lamp may be used, but the best source of light is a small arc-lamp. 
The Wetzlar firm have devised a special model, similar to that used for 
the Edinger apparatus, requiring a current of four amperes, and capable 
of attachment t o  any existing house supply. Immersion lenses may be 

* Special Circular, E n g l i s h  version, E .  Leitz, London. 
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used, and they offer the advantages of comparative independence of 
cover-glass thickness and a brighter image. 

The circular describes many of the details of manipulation necessary 
for success. 

(4) Photomicrography. 

Colour-screens for Colour-photography.*-An extremely ingenious 
method of producing colour-screens for colour-photography has re- 
cently been invented by S. D. M. Hauron and R. de Bercegol, of 
Joinville-le-Point (Seine), France. 

A sheet of glass, celluloid, or other suitable material is covered with 
a material that is permeable to water, such as gelatin. Over this is 
spread a coloured varnish impermeable to water. Small parallel bands 
or tracks, separated by intervals equal to their width, are drawn by a 
ruling-machine. The sheet is dipped into a water-colour, which im- 
pregnates the gelatin exposed by the tracks. This produces a two- 
colour screen. To produce a third colour, a second protecting varnish 
is spread ; by the same ruling-machine tracks are hollowed out trans- 
versely and at  intervals of double their width, deep enough to expose 
the lower layer of gelatin, which the water-colour above used has not 
penetrated. The sheet is dipped into a water-colour bath of a third 
colour, producing a three-colour screen. The process is variously 
modified. A thick coating, superficially coloured, may be employed, 
and the lines obtained by successive varnish coatings, ruliiigs, and 
water-colour baths. A coloured celluloid base may be used, coated 
with gelatin, rulings made deep enough to expose uncoloured celluloid, 
and the exposed celluloid then coloured by a pigment dissolved in 
acetone, amyl acetate, or like liquid that bites into and penetrates the 
celluloid. The third colour is obtained by another gelatin coating 
and similar steps. The gelatin is then removed from the celluloid 
base, leaving the three-colour screen. Another method of manufacture 
is to make celluloid sheets with coloured gelatin, rulings made to ex- 
pose the celluloid, colouring effected with pigment dissolved in acetone 
as above, a second colourless gelatin protecting layer coated on, and 
the third colour obtained in the same way. With this modification, 
two colours may be superposed at the intersections of the lines, if the 
rulings are made crossing each other. In  a fourth modification, the 
coloured lines are printed from a plate engraved by a ruling-machine. 
Two sets of lines may be printed by a greasy colouring material, and 
crossing each other, the third colour being filled in by floating the sheet 
in a colour-bath to which the greasy colours are impermeable. The 
screens may be sensitised directly, or they may be detachably connected 
to the sensitive plate. The transparent support for the screens may be 
coloured slightly yellow, so as to moderate the activity of the blue-violet 
light. 

(6) ItIiscellaneous. 

Microscopical Matters-t-W. J. Wood describes some microscopical 
matters in a letter to the editor of the " English Mechanic," but the 

* English Mechanic, lxxxvii. (1908) p. 295 (3 figs.). . ~ t Tom. cit., pp. 110-11 (1 fig.). 
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chief feature of his communication consists in the fact that most of his 
subsidiary apparatus was made by himself. The illustration showing 
the writer’s Microscope table and the disposition of the apparatus is 
interesting (fig. 131). 
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Quekett Microscopical Club.-The 449th Ordinary Meeting was 
held on June 19, the President, Prof. E. A. Minchin, M.A., F.Z.S., in 
the Chair. Mr. A. Earland exhibited and described a number of pre- 
parations of Foraminifera, in regard to which special reference may be 
made to a slide showing "triple isomorphism." The species were 
Cornzlspira of the Porcellanous type, Ammodiscus of the Arenaceous 
group, and Spirilliha, a Hyaline form. Mr. W. Wesche, F.R.M.S., con- 
tributed a paper on " The Proboscis of the Blow-fly, Call@hora erythro- 
csphala Mg. : a Study in Evolution." 

Ciceri Smith's Direct-reading Micrometer-gauge for Cover-glass. 
At the March Meeting J. Ciceri Smith exhibited and gave the follow- 
ing description of a direct-reading micrometer-gauge (figs. 132 and 133). 

" The difficulty of reading a micrometer of the indirect type in a dull 
light is a well known fact, and as a short mental calculation is usually 
required to arrive at  the proper result, an error is very liable to slip in, 
especially when the instrument is oniy used occasionally, or when the 
small graduations are indistinct. 

" The improved instrument is of the caliper type, with the addition 
of a set of self-calculating or indicating dials, the chief feature being 
that the readings are seen at  a glance. They are made in various sizes, 
from the smallest up to those of 1411. capacity. I shall, however, confine 
my description to the smallest size, as this is the pattern which is best 
suited for the measuring of microscopical glass. 

" The readings for this small work are indicated on two dials ; the 
first figure (reading from the left) indicates hundredths, and the second 
figure thousandths of an inch, which latter is our British unit measure- 
ment, so that one-thousandth of an incli is technically known as ' one 
mil '-therefore these units for conciseness are frequently described as 
'mils.' The divisions on the bevelled edge of the thimble indicate 
4 mils. I may mention that the divisions on the shank are for larger 
measurements, and indicate tenths of an inch-capacity 

" The gauge consists of a horseshoe-frame, having a screwed shank 
or fixed nut to carry the micrometer spindle, and a recessed portion to 
receive or contain the mechanism, which is in turn covered by metal 
plates. The front plate is pierced with iipertures, through which the 
figures appear consecutively. 

" Two principles are involved in the construction :-(I) A screwed 
spindle travelling in a fixed nut and fitted into the body of the frame : 
(2) working in conjunction with, and operated by the micrometer spindle 
is the registering mechanism. When the instrument is manipulated so 
as to increase the gauge the counter moves forward, and if manipulated 
so as to decrease the gauge the counter moves backward. 

" The recording mechanism is self-contained in an independent, 
cage-like frame, and is operated in the following manner :-The decimal 
figures appearing in bold relief on the index are automatically indicated 
in a step-by-step motion, actuated by the rotation of the micrometer 
spindle, which in turn drives a train of pinion-wheels and a cam-wheel, 
and upon the arbors are mounted white collars or dials, having black 
figures on their periphery. On the micrometer spindle is fitted a 
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slotted sleeve, on which is mounted the unit,s-dial, and also the first 
pinion-wheel . 

" The connection of the spindle to the registering gear is effected by 
means of a projecting stop or key fixed on the unthreaded portion of the 
spindle, which engages with the slotted sleeve, imparting a rotary motion, 
and at the same time the key is absolutely free to travel transversely in 
the slot when the screw spindle is rotated, so as to either increase or 
decrease the gauge. Therefore the pinion-wheel, which is mounted on 
the sleeve, drives the hundredths dial, operated through the intermediate 
pinion and cam-wheel, which imparts the step-by-step motion. 

in. The rotating thimble, 
which is rigidly attached to the spindle and turns with it, is so disposed 
as to protect the micrometer screw against injury and also to exclude 
dust or dirt. A knurled head is fitted freely on the outer end of the 

" The pitch of the micrometer screw is 

6 
Fro. 132. FIG. 133. 

thimble, and when manipulated drives the spindle through the friction 
of a small spring, which is interposed; hence it is impossible, with 
ordinary care, to strain the screw, since as soon as the pressure becomes 
too great, the spring yields to the resistance and allows the thimble 
to slip. 

" Fig. lH2 shows the gauge when almost closed, with a reading of 
0.023 inch. 

" In fig. 133 is seen the internal construction of the instrument :- 
A, micrometer screw-spindle ; B, projecting stop on spindle ; C, first 
pinion-wheel and slotted sleeve combined ; D, intermediate- wheel con- 
necting E with C ; E, cam-wheel ; F, projecting lug on cam-wheel E, 
which gives the step-by-step motion to G ; G, pinion-wheel, constructed 
with long and short teeth alternately ; H are the short-teeth on wheel G; 
J are the long-teeth on wheel G ; K is the thousandths or units dial ; 
IJ is the hundredths dial. 
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“ Note that when (1) the wheel G is locked against rotation by the 
cam-wbeel E resting on the points oi the long teeth, and is released and 
moves forwards or backwards when the lug F engages with the short 
teeth H. are rigidly fixed on the same arbor 
and revolve together. The wheels C D E G are mounted in a straight 
line on the frame, but for illustration purposes only ; E and G have 
been separated from C and D to avoid any overlapping of E and D in 
the diagram.” 

Composition of Brass.’ -. The question asked by “ Theodolite,” 
What is brass ? opens up an interesting and important subject to 
Microscopists. It is said that many modern Microscopes wear out in a 
very short time, in spite of their having adjusting screws to take up the 
wear, that the slides and V-grooves wear and the threads of screws strip, 
so that in a very little time the instrument becomes useless. Froni 
‘‘ Brassfounder’s ” communication it would appear that the modern 
Microscope is, like other scientific instruments, made of inferior or too 
soft metal. This writer says :-‘‘ When I was an apprentice brass was 
copper and zinc in different proportions, according to quality, with the 
addition of a little tin for the best metal ; but cutting prices in coni- 
petition have altered this, so that modern brass is any mixture of metals 
which will produce a yellow surface when polished. The introduction 
of automatic machines in the instrument trade is, however, very largely 
responsible for bad metal in instruments. Really good, age-lasting brass 
is very tough in working up ; it is also rather hard. Owing to the way 
in which it pulls on to the tools in working, it becomes very hot, and 
has to be worked at a low speed. The brassfounder gets over the 
difficulty by mixing a metal which will work well in the machine, and it 
happens that a crisp, cool-cutting metal is very poor in quality. Good 
metal will stand nearly a white heat before melting, but the metal usually 
used will not stand the ordinary heat required for brazing.” 

Several other contributors write on this subject, and give the coni- 
position of various kinds of brass ; for these the original may be con- 
sulted with advantage. 

c2)  The wheels E and 

B. Techniqueat 
(1) Collecting Objects, including Culture Processes. 

Cultivation of A1gae.S - C. Sauvageau takes small fragments of 
plant, and having cleaned and washed them, places them in a drop of 
filtered water in a Van Tieghem’s moist cell. For the observation of the 
reproductive bodies the thinnest slips are, of coume, the best. If it be 
proposed to follow the course of the germination, thicker slips are 
preferable. Ordinary slides are too smooth for the later stages of 
development, as the young plantules adhere badly and undergo abnormal 

* English Mechanic, April 3, 10, 17, 24, May 1, 1908. 
t This subdivision contains (1) Collecting Objects, including Culture Pro-  

cesses ; (2) Preparing Objects ; (3) Cutting, including Imbedding and Microtomes ; 
(4) Staining and Injecting ; (5) Mounting, including slides, preservative fluids, etc. ; 
(6) Miscellaneous. 

$ C.R. 600. Riol. Pans, lxiv. (1908)pp. 7061. 
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development. The author roughens one surface of the slips by means 
of hydrofluoric acid. I n  a lead capsule, the lid of which is perforated 
by several holes, the diameter of which is equal to two-thirds of that 
of the slips, is placed a mixture of calcium fluoride and sulphuric acid. 
The hydrofluoric acid rapour corrodes the glass surface, and as soon as 
one slip becomes whitish it is replaced by another. 

The fine and regular roughness thus produced interferes with 
observation much less than may be supposed, provided the illuniination 
be suitable, and certainly allows tlie progress of growth to be watched 
Ratisf actorily . 

Collecting and Preserving Planocera inquilina.*-F. M. Surface 
obtained the material from the branchial chambers of the large whelk, 
Syeotypus camliculati6s, during July and August at  Woods Hole. About 
three or four worms were obtained for every whelk opened. The adult 
polyclads were transferred to dishes of sea-water, in which the water was 
changed by means of a system of balanced siphons. These siphons 
served to keep the water free from sand aud dirt, tmd also prevented 
the overflow of the water and the escape of the wornis. 

The animals soon laid eggs in spiral, gelatinous capsules, coiitaiiiing 
from 100 to 2000 eggs apiece. The tough capsules are very difficult to 
penetrate with fixing and staining reagents. 

Stages from the maturation of the ova to the free-swimming larvae 
were obtained without difficulty under laboratory conditions. The adult 
animals, however, only lived for a few days. 

Eggs were fixed in various solutions : sublimate-acetic, 95 p.c. 
alcohol, Gilson’s mercuro-nitric, picro-sulphuric, picro-acetic, Perenyi’s 
and Flemming’s solutions. Of these Gilson’s fluid and the sublimate- 
acetic were found t o  be the best. For shining whole niounts Conklin’s 
picro-hamatoxylin was used ; but stronger solutions were found better 
for these eggs. The eggs were then clarified in xylol and mounted 
in balsam. 

Owing to their small size it was impossible to remove the eggs from 
their capsule, but they cleared better if the capsule was torn. It WRS 
found necessary to bleach the E’lemming material with peroxide of 
hydrogen before sectioning. A number of staius were used for the 
sections, but Delafield’s hEmatoxylin, either in toto or on the slide, 
proved most useful. A combination of thionin and acid-fuchsia also 
gave good results. There is too much yolk in these eggs to use 
Heidenhain’s iron-alum haeniatoxylin to advantage. 

Cultivating the Parasites of Kala-azar and iAleppo Boil.?- 
C. Nicolle has cultivated successfully the parasites of Aleppo boil and of 
Kala-azer on the following medium :-agar 14 grm., sea-salt 6 grm., 
water !I00 grm. This is distributed in test-tubes and sterilised ; next 
the tubes are liquefied at 5 5 O ,  and one third of rabbit’s blood obtained 
aseptically from the heart is added. The tubes are sloped for 1% hours 
and afterwards incubated at 37” for 5 days. They are preserved for 
future use at  room temperature. The inoculations were made in the 

* Proc. h a d .  Nat. Sci. Philadelphia, lix., 1907, pp. 514-59 (6 pls.), 
t Comptes Rendus, cxhi. (1908) pp. 498-9, 842-3. 
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condensation fluid after the manner of MacReal and Novy." Cultures 
were also made on the medium used by these investigators, but the 
results were not so favourable as on those of the author's modification. 
The tubes were kept at  about 22" (19"-23"), and examined on the ninth 
day. It is stated that in the case of Kala-azar sub-cultures were 
successful down to the sixth generation. 

Separation of Bacillus typhosus and Bacillus co1i.t-A. Guillemard 
has been able to separate H. typhosz6s and B. coli by adding certain 
alkaline salts to the culture medium. The author found that sulphates 
and phosphates of sodium caused broth cultures of B. coli to produce 
flocculi which were soon deposited, and the liquid medium became clear, 
but that cultures of B. typhosus were unaffected, and the uniform 
cloudiness of the broth remained. Chlorides and nitrates had no 
appreciable effect on cultures of B. coli. The author found that B. 
paratyphosus A Bryon-Kayser and B. enteriditis Gaertner behaved like 
B. col i  in forming flocculent cultures, but B. paratyphosus R Schott- 
miiller and 11. tl'rlchard (psittacosis) behaved like B. typhoszu. 

Fermentation of Sugars by the Heningococcus and the Micro- 
COCCUS catarrha1is.S-J. Bruckner, employing litmus-broth mixed with 
ascitic fluid and various sugars, finds that one strain M 1 of the Mensingo- 
coccus ferments cane-sugar, lactose, and mannite, but not glucose, or 
maltose ; that two other strains, M 2 and M 3, ferment all five of these 
sugars. Of two strains of Micrococcus catarrhalis, one ferments cane- 
sugar, glucose, lactose and maltose, though more slowly than the 
Meni.ngococcus, whereas the other only reddens the lactose broth very 
slightly and for a short time. The author considers that litmus media 
are not suitable for the differentiation of these micrococci. 

By using slightly alkaline media containing neutral red, the two 
strains M 2 and M 3 behave identically in broth containing 1 p.c. maltose, 
there appears a slightly fluorescent cerise coloration which soon becomes 
ruby red ; glucose broth becomes canary -yellow with green fluorescence, 
and broths containing other sugars are unchanged ; M 1 gives tlie same 
reaction with maltose, but only after 5 days, whereas with glucose there 
appears a. slightly fluorescent cerise coloration. It was noted that with 
litmus media this strain attacked neither glucose nor maltose. The two 
strains of M. catarrhalis attacked none of the sugars in ascitic neutral 
red brot,h. The author considers that this method offers an easy differ- 
entiation between the Meaingococcus and the Micrococcus catarrhalis. 

Aerobic Cultivation of Anaerobes.$-S. Hata finds that the culti- 
vation of anaerobes in the presence of air occurs in broth which con- 
tains reducing agents and solid particles. I n  Smith-Torazzi's organ- 
broth, and Wrzosek's potato-broth, the reducing properties of the cells, 
and the cells themselves as solid particles act together. I n  broth con- 
taining 0.3-0-7 p.c. anhydric Na,SO,, anaerobes will grow in the 

* See this Journal, 1904, p. 116. 
t Comptes Rendus, cxlvi. (1908) p. 1177. 

5 Centralbl. Bakt., l t e  Abt. Orig., xlvi. (1908) p. 539. 
C.R. SOC. Biol. Paris, lxiv. (1908) p. 765. 
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presence of air, if pieces of agar are also present, and niay produce as 
wuch or more toxin as in broth in an atmosphere of hydrogen. I n  
broth containing a small quantity of iron filings or ferro-sulphate, 
bacilli grow well but lose their virulence. By the addition of a little 
fresh blood-serum to the Na,SO,, the toxin production is three to fire 
times increased. 

Investigating Apogamg in Nephrodium.* -- Shigeo Yamanouchi 
raised the apogamour prothallia from ordinary spores, which were sown 
on sterilised soil consisting of vegetable mould and sand ; these were 
placed in the greenhouse and kept growing with special care. The 
cultures, in pots placed on saucers filled with water, were exposed to 
direct sunlight after the prothallia had developed two or three cells. 
Excessive evaporation was regulated carefully, and the prothallia kept 
growing for a long period, exposed to direct sunlight, and at  a tempera- 
ture of from 2X-Y;Z" C. The rate of growth of these prothallia, as 
compared with those under normal conditions, was quite slow. Fixation 
of the prothallia was niade during all stages of development. The 
killing and fixing of the material, with washing, imbedding, cutting, 
and staining, was done by the method used in the study of spermato- 
genesis, uogenc'sis, and fertilisatiou. 

Collecting and Examining the Eggs of Rhopalura ophiocomte.7 
N. Caullery and A .  Lavallee remark that Ophiurids infected with 
Orthonectid parasites are easily recogiiisahle, as they i~re  usually flabhy 
and sterile. The ventral surface is greyish-white, instead of being pale 
orange ; all parts of the host's body may be invaded. For their study 
it was necessary that the males and females should be mature, and tliis 
point was settled by observing that when ripe, the animals swam about 
freely when set free in the water by tearing open the host. The hosts, 
placed in flat glass vessels containing sea-water, and these vessels on the 
stage of a binocular Microscope, are torn open, and when a sufficient 
number of both sexes are obtained, the remains of the Ophiurid are 
removed. The contents of the pans are then poured into a glass vessel 
containing a thin layer of fresh sea-water. Herein fecundation takes 
place, and during the next 24 hours, while the eggs are developing, 
samples are removed from time to time for the purpose of examination 
in vivo. 

For the study of the fixed material, the procedure was as follows : 
The animals were picked up with a capillary pipette and transferred to 
the fixative, usually Bouiu's fluid, sometimes acetic-sublimate ; after this, 
they were frequently washed by decantation, aided by the pipette. This 
done, each lot was placed in a small tube filled with 80" alcohol, and 
plugged with cotton-wool. The tube was then immersed in a bottle of 
soo alcohol. The fecundated females were imbedded in the following 
manner : A tube 7-8 cm. long, with an internal diameter of about 5 mm., 
the lower end for a length of 2 cm. being oblong (fig. 134). I n  this 
rectangular portion are 2 holes (ffig. 134 A). The end is covered with 

Bot. Gazette, xlv. (1908) pp. 289-318 (2 pls.). 
t Arch. 2001. Expbr. et GBn., viii. (1908) pp. 421-69 (1 pl.). 
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fine cambric, or bolting silk, fastened on with thread ; this cap must 
come above the holesf; the inferior surface is then dipped into collodion, 
in order to render the bottom of the tube impermeable to fluids, any inter- 
change of menstrua taking place through the holes f. The Orthonectids, 
or other small ormnisms. are daced in the 
expanded portion of thh tu6e by means 
of a capillary pipette, and then the tube 
inserted in the stopper of a small glass 
cylinder (fig. 134 B), which is destined for 
the various reagents. In  this way the 
animals are fixed, cleared up, and pa- 
raffined, without loss or damage. When 
impregnated with paraffin, the tube is 
solidified with cold water, the cap is re- 
moved, and slight heat allows the block to 
be removed from the tube. The block is 
then sectioned. The sections, about 10 p 
thick, were stained with iron-haematoxylin. 

Collecting and Examining Larva1 
Nephridia of Polygordius.*-C. Shearer 
obtained the material from the Naples 
Zoological Station in 1‘302 ; the adult 
worma containing the  sexual products bein, 

when the ripe eggs and spermatozoa readiIy 
_.---- broken up in sniall jars of fresh sea-water, c-b --..-. y 

separate out. The sexual Droducts remain F I G .  134. 
suspended in the water while the broken 
fragments of worms and debris fall to the bottom of the jar, when they 
can be readily drawn off. The jars are set aside until fertilisatioii 
has taken place. The first signs of cleavage appear some three or 
four hours later. The eggs are then stirred up and washed in several 
changes of sea-water to remove unnecessary spermatozoa. Development 
proceeds rapidly and steadily till the third day, when they must be fed, 
otherwise they atrophy and eventually break up. 

For sectioning, the combined celloidin-paraffin method vas adopted, 
the material having been fixed in Flemming’s strong solution or in 
Hermann’s. The sections were stained with hsmacalciuni or some 
haematoxylin solution ; while for larvae to  be studied whole, dilute 
picro-carmin, followed by slight acid-alcohol, gave satisfactory results. 

The larva of Polygordius is found in the “ tow ” abundantly during 
the months of February, March, and April ; it is possible also to rear the 
larva from the egg throughout all the summer and winter months. 

Collecting and Examining Dolichoglossus pusil1us.t-B. M. Davis 
obtained the material from mud flats which at low tides are uncovered. 
When a favourable site is located a spadeful of mud is dug up and the 
burrow of each animal carefully examined for eggs. By breaking down 
one side of the burrow and gently lifting the animal out, or pushing it 

* Phil. Trans., cxcix. (1908) pp. 199-230 (4 pls.). 
t Univ. California Publications (Zoology), iv. (1908) pp. 197-226 (5 pls.). 



512 SUMMARY OF CURRENT RESEARCHES RELATING TO 

aside, the eggs, if present, may be seen clinging to the unbroken side. 
They are usually closely packed and sometimes extend over an area of 
several square millimetres. The eggs are removed from the burrow by 
means of a fine pipette to a shallow dish filled with clear water ; the 
eggs are then separated from sand and transferred to small bottles of 
sea-water : eggs from the same burrow are kept in separate bottles. On 
reaching the laboratory the eggs are placed in small dishes filled with 
fresh sea-water, occasionally changed to keep the animals alive. The 
animals were killed and fixed by means of Zenker’s fluid, corrosive- 
acetic mixture, Lo Bianco’s chrom-osmic mixture, and osmic acid. The 
specimens were preserved in 80 p.c. alcohol. The animals were killed 
from time to time at different stages of development, fifteen series being 
made. Numerous stains were used, the most satisfactory being haemalum 
counterstained with Congo red for the early stages, and Mallory’s con- 
nective-tissue stain for advanced stages that were fixed in Zenker’s fluid. 
Living material was examined with a stereoscope Microscope. 

Convenient Mode of Preparing Silicate Jelly.* - F. L. Stevens 
and J. C. Temple describe their method as follows : First ascertain the 
percentage of silicic anhydride on the sample of sodium silicate to be 
used ; this consists in decomposing the silicate with hydrochloric acid, 
precipitating the silicic acid, evaporating to dryness, washing until wash- 
water contains no chloride, then heating to redness and weighing the 
silicic anhydride. Enough should be made at once to last for several 
years. After making the determination, dilute the silicate to be used 
until the solution contains 4-5 p.c. of silicic anhydride. Next prepare 
hydrochloric acid of such strength that 1 c.cm. neutralises 1 c.cm. of the 
sodium silicate solution, using methyl-orange as an indicator (litmus, 
phenolphthalein, and cochineal are not suitable). 

To 104 c.cm. of acidadd slowly, constantlystirring the while, 100c.cm. 
of the sodium silicate solution, the excess of acid being used to prevent 
coagulation during sterilisation. This solution is then tubed and 
sterilised in an autoclave at 120” for 16 minutes. The silicicacid should 
come out clear. If there be any turbidity it is due to a deficiency of 
hydrochloric acid. The solution of silicic acid thus prepared constitutes 
the base of the medium. To cause it to solidify to a jelly, add to a 
tube of this base 1 c.cm. of a sterile concentrated solution of such salts as 
may be desired, but in every case containing enough sodium carbonate 
to a little more than neutralise the excess of acid present. I n  a few 
minutes after the addition of the salt solution, the whole will be 
solidified, giving a clear transparent jelly. If plate cultures be desired, 
it is well to inoculate the base before the addition of the salts, since 
after the medium starts to set, there is no time for proper mixing. If 
slants be desired, the tubes must be placed in the proper position before 
the medium sets. Prepared in this way, silicate medium is convenient 
and efficient for the isolation of nitrite and nitrate organisms. Instead 
of using sodium carbonate for neutralising, magnesium carbonate may 
be employed, as when the jelly is prepared by dialysis. 

* Centralbl. Bakt., xxi. 2te Abt. (1908) pp. 84-7. 
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Nutrit ive Value of certain Peptones for different Species of 
Bacteria.*-H. Dunschmann compared three peptones : (1) Peptone 
Defresne, obtained from the action of the pancreas on beef; (2) 
peptone Martin, obtained by digesting the minced stomachs of pigs by 
means of the peptone they contain ; (3) vegetable peptone, obtained 
from albuminoid substances extracted from leguminous vegetables, and 
peptonised by means of papaiotine. The solutions used consisted of 
3 p.c. peptone, 3 p.c. lactose, and 1 p.c. lemco. These were inoculated 
with B. typhosus, 8. coli ,  anthrax, and B. d@htkerim. For typhoid, 
diphtheria, and anthrax, vegetable peptone gave by far the best results, 
while with B. coli there was but little difference. When the medium 
without lactose was tested by means of the same microbes, it  was found 
that B. coli throve much better on the Martin and Defresne’s peptones 
than on the vegetable, and that the vegetable peptone presents obvious 
advantages for differentiating 11. typhosus and B. coli. 
KITT, TH. - Bakterienkunde und pathologische Mikroskopie fur Tierarzte und 

Wien : M. Perles, 1908, fifth and much enlarged edition, 
v. and 578 pp., with more than 200 illustrations and 

Studierende der Tiermediein. 

4 col pls. 

(2) Preparing Objects. 

Demonstrating Nervous Tissue of Hirudineae.t-E. Mencl fixed 
Hirudineae in the following solution :-(1) Saturated solution of subli- 
mate and distilled water, of each 500 grin. ; (2) chromic acid, 0.5-1 
grm. ; (3) a trace of gkacial acetic acid. The preparations were stained 
with Heidenhain’s haematoxylin, picro-magnesia-carmin, Delafield and 
Bordeaux red, or orange G, Apbthy’s gold chloride method, and with 
Ramon y Cajal’s silver method. 

Examining (2atenata.S-V. 1)ogiel made intra vitam exainin a t’ ions 
by teasing out the intestine which contained the parasites in seg ,I - water. 
The material was then transferred to a slide. Fixed preparations were 
obtained by means of Flemming’s fluid, acetic sublimate and Carnoy’s 
mixture (absolute alcohol 75, acetic acid 25). Sections made from 
material fixed in sublimate and acetic acid were stained with iron- 
hzmatoxylin. Those fixed in Flemming’s fluid were treated mostly 
with safranin, but some with picro-carmin, while for those fixed in 
Carnoy’s fluid hzmalum gave the best results. 

Studying the Development of Teeth in Castor Fiber.§-€‘. Heinick 
decalcified the material in a mixture of 5 parts 96 p.c. alcohol, 1 part 
strong nitric acid. The fluid was re-made and renewed every 3-4 days. 
The material was not properly decalcified for from 8-11 weeks. After 
this time the preparations were freed from the acid by immersion in 
96 p.c. alcohol, to which precipitated chalk had been added. This took 
from 6-8 weeks, the spirit being renewed every 3 or 4 days, until blue 
litmus paper showed no acid reaction. The next step was to obtain the 

* Comptes Rendus, cxlvi. (1908) pp. 999-1001. 
t Zeitschr. wiss. Zool., lxxxix. (1908) pp. 371-416 (2 pls.). 
$ Zeitschr. wiss. Zool., lxxxix. (1908) pp. 417-71 (3 pls.). 
5 Zool. Jarhb., xxvi. (1908) pp. 355-402 (2 pls.). 

,4zdg. Illth, 1908 2 31 



jaws in toto by means of an alcoholic borax-carmin solution (4-6 days). 
The material was then dehydrated in upgraded alcohols and imbedded 
in paraffin, the intermediary being cedar oil. The sections varied from 
20-25 p in thickness. If the borax-carmin had not been successful the 
sections were also stained with blen de Lyon. 

Fixation with Trichloracetic Acid and Uranyl Acetate.*-H. 
E’riedenthal praises the action of :I mixture of uranium acetate and 
trichloracetic acid for fixation purposes. Excellent results are ob- 
tainable from a fluid composed of equal parts of saturated uranium 
acetate solution and 50 p.c. trichloracetic acid. As a universal fixative 
which is said to satisfy the requirements of botanists and zoologists 
alike, a solution with the following composition is given :-Triclilor- 
acetic acid 20, uranium acetate 10, chromic acid 1, osniic acid 0.5, 
platinum chloride 0 * .i. 

Studying the Histogenesis of Cysticercus pisif0rmis.t- R. T. 
Young obtained his material by feeding young L e p ~  curaiculzcs (Belgian 
hare) and Lepus piiaetis with proglottids of Tcenia serrata. The liver, 
omentum, lungs, and mesenteric glands were found infected. The best 
fixative was Flemming’s strong chrom-aceto-osmic mixture, in which 
the larvae were immersed for two to three hours. Aftcr washing in 
running water, they were passed through upgraded alcohols. The nest 
best fixative was saturated sublimate in 70 p.c. alcohol, to which 1 p.c. 
glacial acetic acid was added. 

Heidenhain’s iron-hzmutoxylin, sometimes used with no counter- 
stain, but more often in conjunction with eosin, Bordeaux-red, or satu- 
rated aqueous solution of water-blue and picric acid, gave the best results 
in staining. Vom Rath’s, ApBthy’s, and Golgi’s methods were also tried, 
but none gave very satisfactory results. 

Examining the Neuro-epithelium of the Auditory Apparatus .- 
N. van der Stricht: used bat-embryos chiefly, also those of guineu-pigs, 
cats, and one human embryo. This material was fixed in Flemming 
(2-4 weeks), Hermanri (8 days), acetic-sublimate alcohol (1 day), Pcrenyi 
(1 hour), Bouin (1-2 days) ; Benda’s method of fixation was also tried, 
and found to give excellent results. On the whole, the fluids which con- 
tained osmic acid gave thc best results. Material when fixed, if left in 
iodine-alcohol (70 p.c.) for 5 months to 2 years, was found to stain 
intenscly by the iron-alum method. The coch1e:ts were decalcified in 
3 p.c. nitric acid and afterwards imbedded in paraffin by means of the 
disulphide method. Pieces fixed in fluids not containing any osniic acid 
were stained erz bloc in borax-carmin. The sections were mostly stained 
with ironhzeniatoxylin and Bordeaux red. 

Examining the Tentacular Apparatus of Cephalopods.$--J. Gudrin 
fixed thc material in E’leinming’s, I3ouin’s, or Carnoy’s fluids. I n  the 

* 6.B Gescll. Natur , Freundo, Borlin (1907) pp. 207-11. 
f Zoolog. Jarhb., xxvi. (1908) pp. 183-254 (4 pls.). 
,t Arch. do Biol., xxiii. (1908) pp. 541-693 (5 pls.). 
4 Arch. Zool. ExpBr. et GBn., viii. (1908) pp. 1-178 (4 pls.). 
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two former the pieces should not be immersed longer than 12 hours, in 
the latter not more than one. Paraffin impregnation was effected by 
means of chloroform or in vacuo ; for the preliminary stages the melting- 
point of the paraffin was 42’, for the final 55”-60”. The sections, 3-10 p 
thick, were best stained with magenta-red and indigo-picrocarmin, 
safranin and indigo-picrocarmin, or safranin and light-green. After 
fixation in Bouin’s fluid hzmatoxylin, followed by some contrast stain, 
such as picro-fuchsin or eosin, gave good results, as also did picro-indigo- 
carmin and Mayer’s carmin. 

Demonstrating the  Autolysis of Mitoses.*--Ad. Oes treated the 
material (root-ends, young anthers, etc.) in the following manner : 
They were incubated at  3‘Lo-4O0 C. in toluol or chloroform water (&-& 
vol. P.c.) with or without the addition of neutral salts (usually 3 p.c. 
ordinary salt). Instead of toluol or chloroform-water, carbolic acid was 
sometimes used, and in place of NaC1, the nitrates of potassiuni and 
sodium were employed. I n  some cases small quantities of acids or 
alkalies were added. The best results were obtained at  38” C. with 
toluol water, to which 4 p.c. NaCl wag added. After 4-24 hours the 
objects were fixed in various media, of which Kleinenberg’s picro- 
sulphuric acid and the strong Flemming’s mixture were mostly used. 
The material was stained with safranin and gentian-violet, Delafield’s 
haematoxylin, Heidenhain’s iron-alum-hmnatoxylin, fuchsin, acid- 
fuchsin, and others. 

Bleaching Technique.?-P. Mayer mentions a commercial solution 
of peroxide of hydrogen which is a very powerful bleaching reagent. 
Mixed with water or alcohol it gives off oxygen copiously, and still 
more energetically 011 the addition of a little potassium iodide. The 
bleaching power was tested on natural pigment and on tissues blackened 
with osmic mid, and its action compared with that of other reagents, 
such as hydrochloric acid and potassium chlorate, chlorine water, and 
Alfieri’s method. 

Hydrogen peroxide has a great tendency to cause the section to 
be separated from the slide, especially when the action is energetic, as 
it is when mixed with water. If the diluent be alcohol, then the action 
is not sufficiently strong. 

Alfieri’s method consists in treating the sections with perrnanganate 
of potassium (1 : 2000) until they become brown, and then dissolving 
out the oxide of manganese which has been precipihted in the tissues 
with oxnlic acid (1 : XIO). The process is repeated if the bleaching is 
not sufficient. As the oxalic acid is not altogether harmless, it  should 
not be allowed to act longer than is absolutely necessary. 

Chlorine water is often simpler and more convenient in  its applica- 
tion than the author’s cherished mixture of hydrochloric acid and 
potassium chlorate. 

All these solutions appear to act quite as well before the paraffin is 
removed from the section as after. 

* Bot. Zeit., l t e  Abt. (1908) pp. 89-117 (1 pl.). 
t Zeitschr. wiss. Nikrosk., xxiv. (1908) pp. 353-6. 

I 
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(3) Cutting, including. Imbedding and Microtomes. 

Broek’s Simple Microtome for Serial Sections.*-A. J. P. v. d. 
Broek, as the result of several years’ experience, highly recommends the 
following instrument as being simple in construction and easy in 
manipulation. Fig. 135 shows the microtome as seen from the left and 
slightly from the front, fig. 136 is a longitudinal section, and fig. 137 is 
a horizontal section through a b in fig. 136. The instrument stands on a 
heavy cast-iron base which can be clamped down by a position-screw, 3. 
The trapezium-shaped slide, 4, is supported by two side pieces, 5, and a 
bar, 7, connects the slide with a crank, 6, whose movement imparts to 

F I ~ .  135. 

the slide the necessary backward and forward motion, and presses the 
object-holder against the knife. If the object is imbedded in paraffin, 
the paraffin is melted on to a brass plate, 26, which can be screwed on 
and off ; a celloidin preparation is fixed with a clamp (fig. 135). The 
hemisphere, 22, is hollow, and can by a special arrangement be fixed in 
any desired position, so as to give any suitable inclination to the prel 
paration ; this effect being attained by a circular plate, 24, to whose 
lower side is attached a perforated rod. Through the perforation passes 
a kind of crank connected with the screw, 25, whose movement (see 
fig. 136) gives any desired inclination to the hemisphere. The sleeve, 9, 
containing the mechanism of the object-holder, rests on a micrometer- 
screw, 10, and is gripped on both sides by the rims, 8, of the frame. 
The micrometer-screw rests with its lower point on screw 13 and its 
upper end is fixed by the rod 14 ; the whole micrometer-screw is there- 

* Zeitschr. wiss. Mikrosk., xxiv. (1907) pp. 268-74 (3 figs.). 
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fore firmly connected with the frame 8. d cog-wheel, 11, is attached 
to the micrometer-screw, and under it is the rod 15, one end of which 
carries a small clutch which engages in the cogs. The apparatus 18, 
consisting of a bent bar rotatory about a plug screw, 19, is attached to 
the front part of the iron foot-plate. One end of this bar is set to the 
divided scale, 17, and regulates the thickness of the sections : the other 
end supports a vertical peg, 20. d similar vertical peg, 21, is set in the 
base-plate, and js shown in fig. 135. When tlie crank 6 is rotated 
towards the right, i.e. against tlie knife, the rod 15  a t  a certain moment 
strikes against the peg 20, whereupon the clutch 15n is urged back 
on the cog-wheel, the movement corresponding to the pre-arranged 
section-thickness. In the leftward movement of the crank 6 the object- 
carrier and object first pass the knife and then the bar 15 reaches the 
peg 21 and must halt. The end, 15n, of the same bar is then, by the 
further movement of tlie crank, pushed forward, and transfers its motion 
by the clutch to the cog-wheel 11, and so to the micrometer-screw. As 
this latter is fixed at both its ends, the sleeve fastened on it is movable, 
and is therefore slightly pushed upw-ards by an amount corresponding to 
the adjustment on the scale. ,411 endless band can he attached to the 
instrument and nithde to receive the section-ribbon by rotating the 
handle 27. 8crens 2:)  and HO serve to  slant the knife, a flat-ground 
razor, :is required. The nut in which the micrometer-screw engages 
consists of two h:ilyes. If the knob :3z is rotated !loo then both these 
halves ;ire separated and the whole sleeve ‘J can be raised or depressed ; 
this arrangement is required a t  the cornmencement of operations SO as 
to bring the object irito proper position for tlie knife. The scale is so 
divided t h t  the sections can be cut from 2 p to 70 p (even numbers). 

SUWVARY OF CURRENT RESEARCHES RELATING TO 

! (4) Staining and Injecting.El 

Staining Streptococcus mucosus.*---R. Hoffniann advocates the use 
of Tenner’s stain for detecting and studying this organism when 
present iii pure culture, or when associated with other organisms in 
purulent 01‘ other discharges, and especially for use for clinical pur- 
poses. Films are fixed and stained for two minutes in a methyl- 
alcoholic holution of acid eosin and methylen-blue, washed in neutral 
distilled water and dried. The bacterial body substance stains deep 
blue, the capsule light blue, and the mucus, adhering to  the outer 
surface of the capsule, stains pale pink. 

Demonstrating the Nervous System of Ascaris.?-D. Deineka 
finds that the methylen-blue-ammonium-molybdate method is the best 
for staining the nervous tissue of Invertebrates, the procedures of Golgi 
and Ranion y Cajal being quite useless. 

Demonstrating Nerve-terminations in Teeth of Mammalia.1- 
W. J. Law highly recommends Rethe’s method for odontologicel work, 
and gives the following description of it  as varied for use with teeth :- 

“Small pieces of perfectly fresh tissue are fixed by placing upon 
* Centralbl. Bakt., l t e  Abt. Orig., xlvi. (1908) p. 219. 
t Zeitschr. wiss. Zool., lxxxix. (1908) pp. 242-307 (11 pls. snd7 text figs.). 

Proc. Roy. SOC. Medicine (Odontological Section) i. (1908) pp. 45-60 (7 figs.). 
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blotting-paper and covering with a 10 p.c. solution of commercial nitric 
acid. This serves to decalcify as well as to fix them, and also lessens 
the susceptibility of Nissl’s granules to take the staiii. They are left 
in the acid until decalcified (48 hours), and the acid is frequently 
changed so as to keep it of as uniform a strength as possible. They 
are then placed in 8 c.cm. of alcohol Y O  p.c., ;-I c.cni. of water, and 
1 c.cm. of ammonia for 24 hours. If they turn brown, discard : this 
is due to  impure nitric acid or too long immersion. Bgain place in 
alcohol for 6 to 12 hours, then in 1 c.cm. of H01, :$ c.cm. of water, 
and 8 to 12 c.cm. of alcohol for 24 hours. Then alcohol again 
for 10 to 24 hours, distilled water for 2 to 6 hours (not longer), 
ammonium molybdate, 4 p.c., for 24 hours. Dehydrate as rapidly as 
possible and imbed in paraffin ; cut sections as thin as possible; 
attach the sections to the slides with Meyer’s albumin ; wash out the 
paraffin with naphtha and alcohol ; rinse the slide with distilled 
water ; then cover the sections with distilled water and heat for 10 
minutes a t  50” to 60” C. The top of the imbedding bath is a very 
good place for this: Pour off the m t e r  and cover witli toludin-blue 
1 in 4000 ; replace in the pamffin bath for 10 minutes ; dehydrate ; 
clear and mount. Keep all the sections, and, if you are lucky, some 
of them will be found to have the nerve fibres duly stained.” 

Studying the Morphology of Spirochseta pallida.*-F. Krzystalowicz 
and M. Siedlecki wash open sores or ulcers with sterilised water or salt 
solution, but if the skin be unbroken the site of the lesion is cleaned 
witli soap and water and then with the alcohol-etlier mixture. A 
clear, slightly sanguiuolent, fluid is obtained from open sores by squeezing 
the borders of the lesion. When the surface of the lesion is dry and 
intact, a blister may be raised by means of cantharides, ammonia, or 
chloroform, or even by heat. When the lesion is deep-seated, e.g. 
glands or gummata, juice may be withdrasn by means of a hypo- 
dermic syringe. However obtained, the juice is spread on ti slide, 
dried in the air, and fixed with osniic acid vapour. Such films are stained 
with Giemsa (1 drop to 1 c.em. of water) for several hours, and after 
wasliing with water are decolorised by immersion for several minutes 
in 25 p.c. tannin solution. After this they are again washed with 
water, while after this a rapid wash with absolute alcohol will not 
damage the staining and helps to clean up the preparation. 

Instead of osniic acid, forniol may be used for fixation ; the results 
therefrom are not so good, but it has the advantage of allowing any 
staining niethod to be applied to the films. 

Demonstrating Leucocytes in Tissues.?-H. Schridde fixes the 
material in forinol-Miiller, though other methods are also suitable. Thin 
paraffin sections ( 5  p) fixed to the slide in the usual way are placed for 
20 minutes in a solution consisting of Giemsa to 1 c.cm. of water. After 
washing in water they are mopped up with blotting-paper and then 
transferred to water-free aceton. After about a minute they are placed 

. 

* Bull. Internat. Acad. Sci. Cracovie, 1908, pp. 173-234 (2 pls.). 
t Zentralbl. f .  Allgem. Pathol. u. Pathol. Anat., xvi. (1905) pp. 770-1. See also 

Zeitschr. wiss. Mikrosk., xxiii. (1906) pp. 212-14. 
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in acid-free toluol or xylol and mounted in neutral balsam. The 
preparations should be kept in the dark. It is claimed that by this 
method the leucocytes are demonstrable in post mortem material. 

Staining Granular Red Corpuscles.*-F. Widal, P. Abrami, and 
M. Brulb fix blood-stains intra vitam in the following manner. A few 
drops of blood are received into a mixture consisting of 10 p.c. sodium 
chloride, 1 c.cm. 2 p.c. oxalate of potassium, 1 c.cm. Unna's blue or azur- 
blue 20 drops. After allowing the solution to act for some 10 minutes, 
the mixture is centrifuged and the deposit spread on slides and fixed hy 
the aid of heat in the usual way. 

Simple Method of Microbe Staining.?-A. Rosam recommends the 
following staining solution, composed of a mixture of 4 safranin and 

The pigments are first dissolved in alcohol, and this 
concentrated spirituous solution is further diluted with equal quantities 
of spirit and water. After this, 10 p.c. ammonia is added. The 
ammonia facilitates the penetration of the dye. I n  practice, a drop of 
the staining solution is placed on the slide which already carries the 
material to be examined. This latter has been moistened with water, 
and after a coverslip has been imposed, the preparation may be 
examined. 

The staining solution easily deteriorates, and requires to be made 
afresh at least once a fortnight. 

Simple Method of Spore Staining.$-R. Wirtz fixes the films in 
osmic acid vapour and then floods the cover-slip with 5 p.c. malachite- 
green solution ; heats to vaporisation and repeats the heating twice at  
short intervals. The film is then washed with carbol-fuchsin diluted 
five times and at  once washed in running water. Treated in this way 
the rodlets are stained red and the spores pale green. The method is 
specially applicable to Tetanus. 

Modification of the Romanowsky Stain.S-4. Bruckner dissolves 
by aid of heat 1 grm. methylen-blue in 100 c.cm. of distilled water: 
after cooling, down, 15 c.cni. of decinormal soda solution are added, or 
6 cgs. of sodium hydrate in powder previously dissolved in 10 c.cm. of 
distilled water. The mixture is incubated at 37' for five days to ripen the 
blue, and then 50 cgs. of eosin dissolved in 50 c.cm. H,O are added. 
After being well shaken the mixture is allowed to rest for a couple of 
hours. The precipitate is gathered on a filter and then washed with 
500 c.cm. distilled water. The filter with the precipitate is kept at 37" 
until dry (about 24 hours) and then the precipitate is dissolved in 
100 c.cm. of methyl alcohol. Bfter 24 hours the solution is filtered. 

I n  order to stain blood 1 c.cm. of the stock solution is mixed with 
5 c.cm. of methylic alcohol and poured over the dried but unfixed film, 
and after ten minutes 10-12 drops of distilled water are added. After 
a lapse of five minutes the film is washed with water, dried and mounted 

methylen-blue. 

* C.R. SOC. Biol. Paris, Ixiv. (1908) pp. 496-9 (1 fig.). 
t Centralbl. Bakt.,W Abt., xx. (1908) pp. 724-5. 
1 Centralbl. Bakt., l t e  Abt. Orig., xlvi. (1908) pp. 727-8. 
§ C.R. Soo. Biol. Paris, lxiv. (1908) pp. 968-9. 
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in thick cedar oil. Blood films may also be stained by the following 
method :-1 c.cm. of the stock solution is diluted with 20 c.cm. of 
distilled water, and the film which has been previously fixed in absolute 
alcohol immersed therein for 20-30 minutes, after which it is washed in 
water, dried and mounted in cedar oil. Rapid staining of Treponemn 
pallidum may be effected by means of this stain in the following 
manner : 10 c.cm. of 5 p.c. glycerin are mixed with 10-16 drops of the 
stock solution. This mixture is boiled for a few seconds and poured 
hot over the preparation previously fixed in absolute alcohol. After 
3 minutes the film is waslied in water, dried and mounted in thick 
cedar oil. 

Staining the Mycelium of the Dry-rot Fungus.* - W. Ruhland 
fixes the material for a few minutes in 0 .8  p.c. chromic acid, to which 
1 p.c. acetic acid is added, and then waslies for 6-3 hours. The ob- 
jects are then mordanted 6-24 hours in 1 .5  p.c. iron-alum solution, 
and then heated with a formal haematoxylin solution of the following 
composition : 1 grm. haematoxylin crystals, 200 c.cm. distilled water, 
4 c.cm. formalin. The mycelium 
flakes may remain herein for 12-24 hours, though less may suffice. After 
washing again, they are differentiated in 0 -  5 p.c. iron-alum solution. 
This takes a few minutes to half an hour. Then washing in water, 
alcohol, xylol, balsam. The plasma is bluish; the nuclei, bluish-black to 
black. 

Theory of the Gram Staining Method.?-V. Brudny made an 
elaborate investigation as to the why and wherefore of the Gram staining 
reaction. He finds that it is due to the specific permeability of Gmm- 
positive bacteria to iodine. This expresses in other terms that for 
certain bacteria tlie lug01 solution acts as a mordant, and that the 
alcohol decolorises or not, though it must be admitted that there are 
intermediate stages in the reaction. 

The solution is shaken and filtered. 

(5) Mounting, including Slides, Preservative Fluids, etc. 

Technique of the Water Method of Sticking Paraffin Sections 
on the Slide.$-J. F. Gudernatsch washes the slide with some good 
potash soap under the tap, and then picks up the section, which has 
been floated on the surface of water in a bowl. After arranging the 
section, the superfluous water is poured off; the slide, covered with 
something to protect from dust, is placed in an incubator until all the 
water has evaporated. In this way tlie sections are not only flattened 
out, but are stuck on, and it only remains to dissolve out the paraffin in 
the usual way, and then pass the sections through the ordinary staining 
and other fluids. If there be any need for hurry, the sections, when 
arranged on the slide, may, instead of being placed in the incubator, 
be mopped up, and at the same time flattened out by means of 
blotting-paper. Then, after a stay of about 3 minutes in the incubator, 
the sections will be found to have adhered. This procedure, however, 
i s  frequently not so successful as the one previously described. 

* Arb. biol. Anstalt. f. Land. u. Forstw., v. (1907) p. 492. 
t Centralbl. Bakt., 2te Abt , xxi. (1908) pp. 62-79. 
$ Zeitschr. wiss. Mikrosk., xxiv. (1908) pp. 357-60. 
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Metallography, etc. 

The Metallic Sulphides PbS, Cu,S, Ag,S, FeS.-K. Friedrich * has 
attempted an investigation of the equilibrium diagrams of the alloys of 
these sulphides with sulphur. He gives the melting points ( 2 10" C.) 
as PbS 1120" C., Cu,S 1155" C., Ag,S 812" C., FeS 1171" C. The 
Solidification of all the alloys, including the pure sulphides, takes place 
through a considerable temperature interval. PbS, Ag,S, and FeS do 
not appear to correspond to maxima in the solidification point curves. 
It might be inferred from these results that none of these four 
sulphides do in fact correspond to definite chemical compounds. The 
technical difficulties of investigation, however, are great, and the 
abnormal results may perhaps be explained otherwise. 

Solubility of Graphite in 1ron.t-C. Benedicks discusses the fonn 
of the equilibrium diagram of the stable iron-graphite system, from 
0-2  p.c. carbon. Heyn's view is that graphite is completely iiisoluble 
in iron in the solid state, while Ruer's diagram indicates. complete in- 
solubility below a line running from 1000°C. at  0 p.c. carbon to 1140" c. 
(the eutectic temperature) at 2 p.c. Earlier workers put the limiting 
temperature much lower. The author gives some experimental results, 
and indicates the desirability of accurate determinations of the direction 
of the curve. 

Crystals of Diamond and Carborundum in Steel.$-1). C. 
Tschernoff in 1868 found small transparent crystals in an ingot of 
tool steel. A recent exaniination of some of the same crystals and 
the steel by F. Osmond has led him to believe they are carborundum. 

Nickel-bismuth Alloys.$ - A. Portevin gives a more complete 
account, with diagrams and photomicrographs, of his determination of 
the equilibrium diagrain.11 After pointing out how incomplete reactions 
cmurririg during the cooling of an alloy interfere with the applica- 
tion of thermal analysis, the author describes the experimental work, the 
results of which point to the existence of two successive and incomplete 
reactions in the nickel-bismuth system. These may be expressed by the 
equations- 

(1) At 654' C. : liquid with 6 * 5 p.c. Ni + Ni 2- Ni Bi (?) 
( 2 )  g t  462" C. : liquid with .? p.c. Ni + Ni Bi ? 3 Ni Bi, 
At 269" C. the entcctic Bi - Ni Bi, forms. 

Bromine water was used as an etching reagent. 

Alloys of Silver.7-This is the first of a series of papers by 
A. Portevin, in which is to be given an account of the researches on 
alloys carried out since 1904 in the laboratories of G. Tammann, at 
Gottingen, and of Kurnakqw :it St. Petersburg. The industrial metals 
will be taken in alphabetical order, and the various investigations of the 

* Metallurgie, v. (1908) pp. 23-27, 50-8 (9 figs.). 
t Tom. cit., pp. 41-5 (10 figs.). 
f .  Rev. de MQtallurgie, v. (1908) pp. 79-80 (1 fig.). 
§ Tom. cit., pp. 110-20 (8 figs.). 
T Rev. de MQtallurgie, v. (1908) pp. 144-66 (32 figs.). 

1 See this Journal, 1908, p. 124. 
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alloys of any one metal grouped together. Though the work has all 
been published elsewhere * the collection in a more compact form of the 
accurate data obtained should prove useful. 

Constituents of Steel.?-H. le Chatelier attempts a much needed 
definition of the constituents of the iron-carbon alloys. They are 
classified as elements (ferrite or pure iron, arid graphite or pure carbon), 
compounds (cementite Fe,C is the only example), solid solutions, 
aggregates, and possibly emulsions or colloidal solutions. The allotropic 
varieties of iron may also be classed as constituents. Two solid solutions 
are known, austenite (carbon, or carbide of iron, in -+on), and mar- 
tensite (the same in a-iron). As constituent %, the nature of which is 
doubtful, the author deals with troostite, osmondite, troosto-sorbite, and 
tlie sorbite of Stead. I ts  general characteristic is that of assuming a 
deep black coloration upon etching with dilute acids. Constituent z 
may be a solid solution or an aggregate of very finely divided elements. 
The work of Charpy and Grenet would indicate that it is a very 
intimate mixture of ferrite and cementite. Pearlite and the sorbite of 
Osmond (incompletely formed penrlite) are aggregates, composed of 
ferrite and cementite. The part played by p-iron, and the constitution 
of 2, are still open questions. 

F. Osmond 3 points out that the hard austenite obtained by some 
workers is in reality martensite. As to tlie constitution of martensite, 
its magnetic behaviour indicates that the whole of the iron is not in the 
a state, probably the remainder is p, while the carbon exists as a pseudo- 
solution. Stead appears to use the term sorbite in the same sense as 
Osmond. Constituent z may be identified with troostite. 

Metallography a t  the National Physical Laborat0ry.S-The 
annual report contains u section describing the year's Fvork iu the 
nietallurgical department. As a preliininary to the investigation of 
the ternsry systeiii aluminium-copper-mlanganese, the binary system 
alumininm-manp;anese has been studied. The alloys coritirining 30- 
65 p.c. manganese disintegrate spontnneously from the solid cast state 
into a fine crystalline powder. Tlic results of the inquiry into the 
various methods of obtaining cooling curves have been published else- 
where. For 
the research on eutectic alloys tlie lead-tin system was chosen. Xqui- 
librium was rwched only by exposure of the alloys to a teinpcrature of 
175" C. for several weeks. The liniit of solid solubility of tin in lead 
appears to lie near 17  p.c. tin-a much higher percentage than has 
hitherto been supposed. Oxide of chromium was found to give good 
results in the polishing of very soft metals. Some progress has been 
made in the photomicrography of metal sections by ultra-violet light ; 
the Zeise apparatus is described. Dlonoclironiatic blue light may I)c 
used for approximate focusing and for the other preliiniriary ad just- 
ments. The difficulties of the method are, however, serious, and sharp 
photographs :It high magnifications have not yet been obtained. 

Crystalline silica lias a well marked recalescence at 580'0. 

* Zeitschr. Anorg. Chem., 1904, to present date. 
t Rev. de MQtallurgie, v. (1908) pp. 167-72. 
5 National Physical Laboratory Report for 1907. 

1 Tom. cit., pp. 205-6. 
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Influence of Phosphorus on the Iron-carbon System.*-F. Wust 
prepared and examined SO alloys containing phosphorus, increasing from 
0.02-21.56 p.c. and saturated with carbon in the molten state. The 
temperature of commencement of solidification is progressively lowered 
by increase of phosphorus up to 6.7 P.c., about 27" C. for each 1 p.c. 
phosphorus. Further additions raise the freezing-point. A pause in 
the cooling curves at  950' C. is due to the presence of phosphorus ; it 
increases in intensity up to G * 7 P.c., then diminishes, and finally dis- 
appears at  15 p.c. (Fe,P). At this percentage Ar 1 also vanishes : it is 
diminished in intensity though unchanged in position by smaller phos- 
phorus additions. The solubility of carbon in iron is diminished by 
phosphorus. A ternary eutectic occurs in the iron-carbon-phosphorus 
system, phosphorus G * 7 P.c., carbon 2 * 0 P.c., iron 91 * 3 P.c., melting 
point 950" C. Its existence and that of the compound Fe,P are amply 
confirmed by microscopic examination. A combined heat-tinting and 
etching method was used. Some reproductions of Lumihe colour photo- 
micrographs of sections treated in this way are given, in which the 
constituents of the ternary eutectic are clearly differentiated. 

Solidification and Melting of Cast-iron.-To determine at  what 
stage in the cooling of molten cast-iron the formation of graphite occurs 
P. Goerens and N. Gutowskyt have quenched two pure cast irons (carbon 
3 * 91 and 4 * 72 p.c. respectively) at  different temperatures, both rising 
and falling, and studied the micro-structure. Cooling and heating 
curves were also taken. The authors conclude that graphite formation 
in pure cast-iron takes place during the eutectic solidification interval. 
The longer the duration of solidification of the eutectic, the more 
abundantly is graphite formed. The graphite crystals are larger the 
more slowly they are formed. The eutectic forming on solidification 
is cementite-mixed crystals ; graphite results from the decomposition of 
this cementite. These conclusions (agreeing with Wust's) are supported 
by an interesting series of photo-micrographs. 

Binary Systems, Platinum-arsenic and Bismuth-arsenic.: - K. 
Friedrich and A. Leroux have determined the equilibrium diagrams for 
the ranges 72-100 p.c. platinum and 85-100 p.c. bismuth. Arsenic- 
rich alloys were not investigated. The first diagram points to the 
existence of a eutectic melting at  597' C., containing about 13 p.c. 
arsenic. There appear to be no 
mixed crystals. The diagram of the bismuth-arsenic system consists of 
two horizontal lines, one at 267' C. (melting-point of bismuth), and one 
between 480-490' C. 

Cobalt-arsenic Alloys.$-K. Friedrich has determined the equi- 
librium diagram for the range 0-53 * 5 p . ~ .  arsenic. The coinpounds are 
Co,As, (a and ,8 modifications) Co,As, Co,As, and possibly CoAs. The 
pure cobalt used melted at 1494OC. The diagram is too complex for 
brief description. 

Possibly the compound Pt,As, occurs. 

* Metallurgie, v. (1908) pp. 73-87 (38 figs.). 
t Tom. cit., pp. 137-47 (32 figs.). 
1 Tom. cit., pp. 150-7 (27 figs.). § Tom. cit., pp. 148-9 (7 figs.). 
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Specific Heat of Iron-carbon Alloys." - P. Oberhoffer and A. 
Meuthen have introduced some important improvements into the apparatus 
previously described.7 A repeat determination gave a somewhat lower 
value for the specific heat from 0"-650" C. of the nearly pure iron used ; 
this causes the bend in the curve at  650' C. to be sharper. The mean 
specific heat of iron between 0 and 650" C. is raised by about 0-0011 
by the addition of 0 . 5  p.c. carbon. The increase in specific heat is pro- 
portional to the percentage of carbon. The mean specific heat of pure 
iron is 0.1432 ; that of carbide of iron 0'1581, between 0 and 650" C. 

Use of the  Differential Galvanometer.$-A. Portevin contributes 
some notes on the double galvanometer, and its use in taking heating 
and cooling curves. By theoretical reasoning he arrives at the conclu- 
sion that, if certain conditions be fulfilled, the amount of heat liberated 
is proportional to the horizontal distance of the point of the curve 
(showing difference of temperature) corresponding to the end of the 
liberation of heat, from the continuation of the part of the curve cor- 
responding to the absence of critical points. B method of increasing 
gradually the current supplied to an electric furnace by increasing 
autcmatically the cross-section of a liquid resistance, is described. 
Great uniformity of heating may thus be obtained. A convenient 
method of standardising the pyrometer is given. 

Influence of Nitrogen on Steel.$-A. Grabe states that Braune's 
method of estimating nitrogen gives too high results, due to the 
presence of nitrite in the potash. Estimations made by the author 
gave the following figures :- 

12 Swedish bar irons . . . ... 0*0020-0'0045 
38 steels (miscellaneous) ... 0-0025-0'0125 
20 cast irons (miscellaneous) ... 0~0010-0*0065 

The author is of opinion that the minute percentages found iu 
wrought and cast iron cannot have the least influence on quality. It is 
doubtful if percentages less than 0.015 in steel can have a harmful 
effect. 

Phosphoric Steels.]\-J. de Kryloff has studied more than 250 
samples of steel which have failed in use. The steels which contained 
much phosphorus showed a marked inequality in the distribution of 
carbon. Low carbon areas, constituted chiefly of ferrite grains high in 
phosphorus, were seen in the micro-sections. The author concludes 
that when the percentage of phosphorus does not exceed 0.07, a uniform 
structure may be obtained by suitable heat treatment ; but when more 
phosphorus is present, the initial heterogeneity persists after heat treat- 
ment. 

* Rfetallurgie, v. (1908) pp. 173-7 (3 figs.). 
t See this Journal, 1907, p. 757. 

5 Tom. cit., pp. 353-4. 
Rev. de MQtallurgie, v. (1908) pp. 295-305 (9 figs.). 

I/ Tom. cit., pp. 355-60 (19 figs.). 


